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September 5, 2001 The Terascale Supemova Initiative uaveils new website

The Terascale Supernova Initiative is a multidisciplinary collaberation of one national lab and eight
universilies Lo develop models for core eollapse supernovae and enabling technologies In radiation
transport, radiation hydrodynarics, nuclear struclure, linear sysems and eigenvalue solution, and
collaborative visuahzation.
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Stellar Evolution Supernovae
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- TABLE L. Calculated numbers of events expected in SK with a
5 MeV threshold and a supernova at 10 kpc. The other parameters
(e.g., neutrino spectrum temperatures) are given in the text. In rows
with two reactions listed, the number of events is the total for both.
The second row is a subset of the first row that is an irreducible
background to the reactions in the third and fourth rows.
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TABLE I. Calculated numbers of events expected in 3NO
for a supernova at 10 kpc. The other parameters (e.g., neu-
irino spectrum temperatures) are given in the text. In rows
with two reactions listed, the number of events is the total
for both. The notation v indicates the sum of re, ¥y, and
vy, though they do not contribute equally to a given reaction,
and X indicates either n+!°0 or p+'°N.
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Noncommutative Tachyons And String Field Theory

( Edward Witlken l

Bent, of Physdcs, Cal Tech, Pasadena, CA

atud

AT U8 Center Far Theoreitonl Physics, TS0, Los Angeles CA

Tt has been shown recently that by turning on a large noncommmutativity parameter, the
deseription of tachyon condensetion in string theory can be drastically simplified, We
recansider these issues from the standpeint of string field theory, showing that, from tlus
point of view, the kev fact is that in the Lmil of a large B-field, the string field algebra
factors as the product of an alpebra thal acls on the string center of mess only and au

algebra that acts on all other degrees of freedom carried by the stoiup.

Jure, E000)
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TIG. 1. The event rate due to &, +p = ¢ 4+ n in 3K, in the Barly case, with an pssumad
distance of 10 kpe. Note that only the rate after about tay is shown, and that the range of £ —tau
i very short. We took #it,, = 1.8 eV, which is close to the minimum mass that can be discerned
from this data. The labels “Low® (contains 2.4 evenis past the true tpy), “Mid” (4.8 evenls],
“High® (0.5 evants), and “Al* (7.7 events) refer to ranges of neatrino energy defined in the text.
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FIG. 2. The results for the combined 1-n neutral-current event rate due to by, vy, 5, and P in
OMNIS. Note that oonly the rate after about ipg is shown, The Early case iz azsumed, with tggr
occurring a few {~ 1) =econds after core collapse, and lnminosities of 1P ergfs per flavor at tgs.
The assumed distance is 10 kpe. Bafore $gpr, there are other reactions that produce neutrong; they
are not included here, and those cvents will have to he statistically subtracted from the measured
neuteon rate. Maximal 1, 4 1y mixing with small dm® is assumed, 50w = Ty 2 My,. The
m = [ case is drawn with o solid line. The m = 6.1 &V case, with 2.3 events expected in the tai,
iz the first case that can be reliably distinguishable from m = 0, and is drawn with a long-dashed
lina. The results for other masses are deawn with dotted lines.
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Neutrinoe Oscllations :

Status :
_'S_E}E_ﬂ_r' : L-"'E_ — ?_ 8‘“‘12 o= tﬂFEE.V?'
atwaspheric: U, Vi — 3 Sm =10 V"
LEND : HH—';.],TEI 'y},_—)l«"t St E,Vz

Future :

.+ confirm or dany SIW
- measure Sm* Sin"26

» make flavor (dentification
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ml’e Measurement :

3U —3 %He + € + 1 Q= +18 keV

L> rewif enera < UEKV) £ 0.05a)
LA 2 (36eV)

il

leﬁmum Ee (s Loweyr dor Fﬂp‘?ﬂ-

Figure 2.1. Illustration of lincarized beta spectrum near the endpoint for
neutrino mass m, = 0 and m, # 0.
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SN Neutring Oscillations :

* Oscillations t= sterides redute numbers of 2vents

¢ Oscillotions among V. Vo Vi,V irrelevant

o Oscillations voe— 1w, or VoV, 1, ¢

Main effect s t Swo-p in n..%hq‘tfsPec:trum

Example : i, p—> &'n o(E,) ~ EZ
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Detector

1,200 m Scintillator
— Balloon
1,280 17 inch-PMTl
(~ 22% photosensitiy
coverage) S
S Water Cherenkov
§30 PMTs ~ Anti-Counter

(U.S plan)
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FIG, 3. The ideal atruck proton spectrum assuming temperatures as in Table 1. From top
to bottom, wme have events from all flavers (solid line), events from o . and 7, . [long-dashed),

evenls [rom &, (short-dashed), and avents from », [dashed-dot), This Bgure agsumes ideal detector

rerolution, no threshold, and no quenching.
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FIG. 5. Analogous to Fig. 3 the struck proton spectrum for the different flavors, but with

quanching effects talem into account. From top to bottom we have the events from all Aavors (solid
line), events from o, - and &, (long-dashed), events from 7, (short-dashed), and events from 17,
(dashed-dat). Guenching reduces the contribution of w: and i significantly above threshold, The

anticipated KamLAND threshold & 200 kel electron equivalent.
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FIG. 7. Spectra produced by the various T, and B used in tha fits in Figs. 8, 9, 10. From
left b0 right, al 200 keV, the cases are: T, = 6, B = 4.2, TL =7, B, = 3.8, 7, =8, Bff =32,
T =0, B = 16, T, = 10, Ei® = 14, with 7. in MeV and R in 107 erg at 10 kpe. These

valies were chosen to keep Lhe rurober of events above 1.2 MeV constant.
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